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(57) ABSTRACT

A transdermal absorption preparation comprising (1) a sup-
port, and (2) a rubber-based adhesive layer comprising
4-(2-methyl-1-imidazolyl)-2,2-diphenylbutylamide or a
pharmaceutically acceptable salt thereof, oleic acid, capric
acid and crotamiton, wherein the rubber-based adhesive
layer is formed on a surface of the support. The transdermal
absorption preparation exhibits excellent transdermal
absorption of the 4-(2-methyl-1-imidazolyl)-2,2-diphenyl-
butylamide or salt thereof.

9 Claims, 2 Drawing Sheets

& EXAMPLE: 12 NN

COMPARATI/E SXAMPLE 41 NSO

COMPARATIVE EXAMPLE +1 JERNSSINNNNTNG

GOMPARATIVE EXAMPLE 13 SN

COMPARATIVE EXAMPLE o |
DOMPARATIVE EXAMPLE & ]
COMPARATIVE EXAMPLE 14 ISR

COMFARATV!



US 9,457,012 B2

Oct. 4, 2016 Sheet 1 of 2

FIG. 1

U.S. Patent

G NEDYNSAYOIN

2 } GO OLLOVT
- b - - 4 } - - b - - b 2 - } NOLUAWVLOHD
- - |80 - {80} -~ |80 - -~ 1801 - &0 - 18] 80 CHOV DV O
- - - 8 - g g - - - g - 2] 4 g oV o170

o J1LVISHAN
TAOHAOS!

HI1SH
SEYIOVY Y (SR 0PP ISP ISy ORr O OPR IV L Q8P | SOF (O | OLP 00V TIOHI0AD NISOY
QI LYNIDOECGAH

HANA OO0

SOPICOV ISR ISR IVEE | VIgIQIEI00VIOBRIISEIOLE] 188 | VAE 1 HIE Vig e xwmwwmm%mm%%m\m%m
=~ ANAHALS




U.S. Patent Oct. 4, 2016 Sheet 2 of 2 US 9,457,012 B2

- P AW SALLVUEYEROD

N < ;5 cvxE 3ALLYEYANGD

i
b

BN 7 31dYXE SALLYHVANOD

D | i T IGNYE SALLVIVANOD
!

S

IR ' 5V IALLVHVAINOD

| 6 SIS SALLYSVANOD

S © <l YXE SALYEYAN0D
NN . :FIdIYXE SALLYEVANOD

8 FAYXE SALLYEYIENOD

G 3NV FALYHYINQD

3

o
‘ ¥ ATdNVXE FALLYEYANOD

I

“ £ F1dvKE SALLYYYSROD

IR ¢ =1cHYXE SNLVAVANOD
L

b SRR E IALYHVINGD
< FHdWYXE

— - RERUE
e tog t ¥ . 1 < 3 ry

~ e W < 3 ] e ol

{1/ un/ Bl




US 9,457,012 B2

1
TRANSDERMAL ABSORPTION
PREPARATION

TECHNICAL FIELD

The present invention relates to a transdermal absorption
preparation containing 4-(2-methyl-1-imidazolyl)-2,2-di-
phenylbutylamide or a pharmaceutically acceptable salt
thereof as an active ingredient.

BACKGROUND ART

4-(2-methyl-1-imidazolyl)-2,2-diphenylbutylamide (imi-
dafenacin) is a compound having a selective M1/M3 mus-
carine receptor antagonistic action, and for example is
known as a therapeutic agent for pollakiuria and urinary
incontinence accompanying overactive bladder.

As the dosage form of imidafenacin, a transdermal
absorption preparation has been proposed in addition to a
solid oral preparation (for example, Patent Documents 1 and
2). In the transdermal absorption preparation, for example,
imidafenacin is easily administered even to the elderly and
the like. Further, a temporary increase in the blood level,
which may be caused in oral administration, can be sup-
pressed.

CITATION LIST
Patent Documents

Patent Document 1: W0O2005/011683 Pamphlet
Patent Document 2: WO2006/082888

SUMMARY OF THE INVENTION
Problems to be Solved by the Invention

In general, the absorbability of a drug in transdermal
administration is lower than that in oral administration due
to a barrier function of the skin for preventing any foreign
material from entering the body. In a transdermal absorption
preparation, it is difficult in many cases to secure a blood
level necessary for development of beneficial effects. There-
fore, a drug that is capable of administration in the form of
the transdermal absorption preparation is restricted. Since
the absorbability of imidafenacin through the skin is very
low, improvement of transdermal absorbability is required in
administration of imidafenacin as the transdermal absorp-
tion preparation.

The present invention has been made on the basis of such
circumstances and it is an object of the present invention to
provide a transdermal absorption preparation exhibiting
excellent transdermal absorbability for 4-(2-methyl-1-imi-
dazolyl)-2,2-diphenylbutylamide or a pharmaceutically
acceptable salt thereof.

Means to Solve the Problems

For examples, aspects of the present invention are as
follows.

1) A transdermal absorption preparation having a support
and a rubber-based adhesive layer that is formed on the
surface of the support and contains 4-(2-methyl-1-imida-
zolyl)-2,2-diphenylbutylamide or a pharmaceutically
acceptable salt thereof, wherein the rubber-based adhesive
layer further contains oleic acid, capric acid, and crotamiton.
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2) The transdermal absorption preparation according to
1), wherein the rubber-based adhesive layer further contains
a carboxylic acid having 2 to 10 carbon atoms.

3) The transdermal absorption preparation according to
2), wherein the carboxylic acid having 2 to 10 carbon atoms
is lactic acid.

4) The transdermal absorption preparation according to
any one of 1) to 3), wherein the rubber-based adhesive layer
further contains a fatty acid ester having 6 to 20 carbon
atoms.

5) The transdermal absorption preparation according to
4), wherein the fatty acid ester having 6 to 20 carbon atoms
is isopropyl myristate.

Another aspect of the present invention relates to a
composition that contains a rubber-based adhesive, oleic
acid, capric acid, and crotamiton, and enhances transdermal
absorption of 4-(2-methyl-1-imidazolyl)-2,2-diphenylbutyl-
amide or a pharmaceutically acceptable salt thereof. The
composition can be used, for example, as a composition
constructing an adhesive layer of a transdermal absorption
preparation.

Advantageous Effects of the Invention

The present invention can provide a transdermal absorp-
tion preparation exhibiting excellent transdermal absorbabil-
ity for 4-(2-methyl-1-imidazolyl)-2,2-diphenylbutylamide
or a pharmaceutically acceptable salt thereof.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a table showing a composition of components
that are contained in an adhesive layer of a transdermal
absorption preparation in each of Examples and Compara-
tive Examples.

FIG. 2 is a graph showing a FLUX value of the transder-
mal absorption preparation in each of Examples and Com-
parative Examples.

DESCRIPTION OF EMBODIMENTS

Hereinafter, one of embodiments of the present invention
will be described in detail.

A transdermal absorption preparation of this embodiment
has a support and a rubber-based adhesive layer (hereinafter
sometimes simply referred to as adhesive layer) that is
formed on the surface of the support and contains a rubber-
based adhesive. The adhesive layer contains 4-(2-methyl-1-
imidazolyl)-2,2-diphenylbutylamide or a pharmaceutically
acceptable salt thereof as an active ingredient.

In order to facilitate understanding, free 4-(2-methyl-1-
imidazolyl)-2,2-diphenylbutylamide and a pharmaceutically
acceptable salt thereof in the following description are
collectively referred to as imidafenacin.

A transdermal absorption preparation herein means a
dosage form of a pharmaceutical that allows a drug to to be
absorbed in the body through the skin by applying the
preparation to the skin. For example, a drug introduced into
the body through the skin is absorbed in the capillaries and
delivered to a site of action along the flow of blood.

Herein, components contained in the rubber-based adhe-
sive layer other than the rubber-based adhesive and imi-
dafenacin as an active ingredient are collectively referred to
as an additive. The additive includes oleic acid, capric acid,
crotamiton, and other components to be contained if neces-
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sary (a carboxylic acid having 2 to 10 carbon atoms, a fatty
acid ester having 6 to 20 carbon atoms, and/or other com-
ponents).

Herein, the ratio of each component in the adhesive layer
to the total components in the adhesive layer is based on the
total mass of the adhesive layer containing the rubber-based
adhesive, imidafenacin, and the additive. Provided that the
total mass of the adhesive layer that is a standard does not
contain the mass of an organic solvent that is sometimes
used in production.

The adhesive layer of this embodiment contains a rubber-
based adhesive (rubber-based polymer) as the adhesive.

For example, natural rubber or synthetic rubber can be
used as the rubber-based adhesive. Examples of synthetic
rubber may include polyisobutylene rubber (high molecular
weight polyisobutyrene rubber, low molecular weight poly-
isobutyrene rubber, or a mixture thereof), cis-polyisoprene
rubber, high cis-polyisoprene rubber, a styrene-isoprene-
based block copolymer such as a styrene-isoprene block
copolymer and a styrene-isoprene-styrene block copolymer,
and a styrene-butadiene-based block copolymer such as a
styrene-butadiene block copolymer, a styrene-butadiene-
styrene block copolymer, and a styrene-ethylene-butadiene-
styrene block copolymer.

A mixture of some kinds of rubber-based polymers can be
also used as the rubber-based adhesive according to this
embodiment.

The ratio of the rubber-based adhesive to the total com-
ponents contained in the adhesive layer is not particularly
limited, and for example, can be set to 20 to 60% by mass
(preferably 30 to 50% by mass).

The adhesive layer contains imidafenacin as an active
ingredient, specifically, 4-(2-methyl-1-imidazolyl)-2,2-di-
phenylbutylamide or a pharmaceutically acceptable salt
thereof.

Imidafenacin may be contained as either a soluble type or
a mixture type of a soluble type and an insoluble type. The
soluble type means that imidafenacin is completely dis-
solved in the adhesive layer, and particularly that crystals of
imidafenacin in the adhesive layer are not observed by eye
or with an optical microscope. On the other hand, the
insoluble type means that imidafenacin is present in a
crystalline state or an amorphous state in the adhesive layer.
A soluble-type imidafenacin is absorbed in the body through
the skin. An insoluble-type imidafenacin itself is not
absorbed in the body, but is converted into a soluble type as
the amount of soluble-type imidafenacin decreases after its
transdermal absorption. Specifically, the insoluble-type imi-
dafenacin acts as a source of a soluble-type imidafenacin.

In the transdermal absorption preparation of this embodi-
ment, imidafenacin contained in the adhesive layer is pref-
erably a soluble-type from the viewpoints of rapid transder-
mal absorbability and quality stability including skin
adhesive properties.

Examples of the pharmaceutically acceptable salt of 4-(2-
methyl-1-imidazolyl)-2,2-diphenylbutylamide may include
inorganic acid salts such as hydrochloride, sulfate, and
hydrobromide, and organic acid salts such as maleate,
fumarate, acetate, oxalate, tartrate, and benzenesulfonate.

The ratio of imidafenacin to the total components con-
tained in the adhesive layer is not particularly limited, and
for example, can be set to 1 to 10% by mass (preferably 1
to 8% by mass, and more preferably 1 to 6% by mass).

In the transdermal absorption preparation of this embodi-
ment, the adhesive layer contains oleic acid, capric acid, and
crotamiton. When the adhesive layer contains oleic acid,
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4

capric acid, and crotamiton, the transdermal absorbability of
imidafenacin can be enhanced.

Oleic acid, for example, acts as an agent for dissolving
imidafenacin in a rubber-based adhesive.

Capric acid, for example, acts as a dissolving agent, like
oleic acid.

Further, crotamiton, for example, acts as an absorption
enhancer of imidafenacin in the body.

The ratios of oleic acid, capric acid, and crotamiton to the
total components contained in the adhesive layer are not
particularly limited. For example, the ratio of oleic acid to
the total components contained in the adhesive layer can be
set to 1 to 10% by mass (preferably 3 to 10% by mass). The
ratio of capric acid to the total components contained in the
adhesive layer can be set to 0.1 to 10% by mass (preferably
0.5 to 10% by mass). The ratio of crotamiton to the total
components contained in the adhesive layer can be set to 0.1
to 10% by mass (preferably 1 to 10% by mass).

In the transdermal absorption preparation of this embodi-
ment, it is preferable that in addition to oleic acid, capric
acid, and crotamiton, the rubber-based adhesive layer con-
taining imidafenacin further contain a carboxylic acid hav-
ing 2 to 10 carbon atoms, such as lactic acid. In a more
preferable aspect, the rubber-based adhesive layer of the
transdermal absorption preparation containing imidafenacin
contains a fatty acid ester having 6 to 20 carbon atoms such
as isopropyl myristate, as described below, in addition to
oleic acid, capric acid, crotamiton, and a carboxylic acid
having 2 to 10 carbon atoms.

For example, the carboxylic acid having 2 to 10 carbon
atoms acts as the dissolving agent, like oleic acid. Examples
of the carboxylic acid having 2 to 10 carbon atoms may
include acetic acid, propionic acid, butyric acid, pentanoic
acid, and heptanoic acid. As the carboxylic acid having 2 to
10 carbon atoms, hydroxy acid that is a carboxylic acid
having an alcoholic or phenolic hydroxyl group can also be
used. Examples of hydroxy acid may include lactic acid,
tartaric acid, and citric acid. In this embodiment, from the
viewpoint of solubility of imidafenacin, hydroxy acid is
preferably used, and lactic acid is more preferably used.

The ratio of carboxylic acid having 2 to 10 carbon atoms
to the total components contained in the adhesive layer can
be set to 0.1 to 10% by mass (preferably 1 to 5% by mass).

In the transdermal absorption preparation of this embodi-
ment, when the adhesive layer contains a fatty acid ester
having 6 to 20 carbon atoms, the physical properties of the
adhesive layer can be optimized, and the transdermal
absorbability of imidafenacin can be further enhanced.

For example, the fatty acid ester having 6 to 20 carbon
atoms acts as a softener for enhancing the adhesive proper-
ties of the rubber-based adhesive. Examples of the fatty acid
ester having 6 to 20 carbon atoms may include isopropyl
myristate, isopropyl palmitate, and oleyl oleate. In this
embodiment, isopropyl myristate is preferably used.

The ratio of fatty acid ester having 6 to 20 carbon atoms
to the total components contained in the adhesive layer can
be set to 2 to 20% by mass, and preferably 5 to 15% by mass.

In this embodiment, the adhesive layer may further con-
tain other components as the additive. Examples of the
additive may include a tackifying resin.

When the tackifying resin is mixed with the rubber-based
polymer in the adhesive layer, examples of the tackifying
resin may include rosin, rosin derivatives such as a glycerol
ester of rosin, a hydrogenated rosin, a hydrogenated rosin
glycerol ester, and a pentaerythritol ester of rosin, an alicy-
clic saturated hydrocarbon resin, an aliphatic hydrocarbon
resin, and a terpene resin.
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Specifically, when a styrene-isoprene-styrene block copo-
lymer is used as the rubber-based adhesive, a hydrogenated
rosin glycerol ester can be used as the tackitying resin.

When the tackifying resin is mixed with the rubber-based
polymer, the ratio of the tackifying resin to the total com-
ponents contained in the adhesive layer is not particularly
limited, and for example, can be set to 20 to 60% by mass
(preferably 30 to 50% by mass).

One or two or more of other dissolving agents, other
softeners, other absorption enhancers, a skin irritation alle-
viating agent, and an antioxidant may be contained as the
other component exemplified as the additive.

Examples of the dissolving agent may include a higher
fatty acid ester (isopropyl palmitate, oleyl oleate, etc.), a
higher alcohol (lauryl alcohol, isopropanol, isostearyl alco-
hol, octyldodecanol, oleyl alcohol, etc.), a fatty acid (isoste-
aric acid, lauric acid, adipic acid, sebacic acid, myristic acid,
etc.), a dibasic acid diester (diethyl sebacate, diisopropyl
sebacate, diisopropyl adipate, etc.), triacetin, benzyl alcohol,
cetyl lactate, octyldodecyl lactate, liquid paraffin, and a
mixture of two or more kinds thereof.

Examples of the softener may include paraffin oil such as
liquid paraffin, animal oil such as squalane and squalene,
vegetable oil such as almond oil, olive oil, camellia oil,
castor oil, tall oil, and peanut oil, silicone oil, polybutene,
middle-chain fatty acid triglyceride, glycerol monostearate,
isopropyl myristate, diisopropyl adipate, dipropylene glycol,
and a mixture of two or more kinds thereof.

Examples of the absorption enhancer may include triace-
tin, fatty acid or aliphatic alcohol (lauric acid, myristic acid,
oleyl alcohol, isopropanol, lauryl alcohol, dipropylene gly-
col, propylene glycol, etc.), a fatty acid ester (glyceryl
monolaurate, glyceryl monooleate, cetyl lactate, octyldode-
cyl lactate, glycerol monolaurate, glycerol monooleate, pro-
pylene glycol monolaurate, propylene glycol monooleate,
sorbitane monolaurate, sorbitane monooleate, etc.), and a
mixture of two or more kinds thereof.

Examples of the skin irritation alleviating agent may
include glycerol, allantoin, antihistaminic agent (diphenhy-
dramine, etc.), an antiphlogistic (glycyrrhetinic acid, etc.), a
steroid agent, and a mixture of two or more kinds thereof.

Examples of the antioxidant may include dibutylhydroxy-
toluene (BHT), DL-a-tocopherol, ascorbic acid palmitate,
and a mixture of two or more kinds thereof.

Further, other components may also be contained as the
additive. Specific examples thereof may include a petroleum
resin (Quinton, ARKON, etc.); a surfactant (polyoxyethyl-
ene hydrogenated castor oil 20, polyoxyethylene hydroge-
nated castor oil 60, a polyoxyethylene sorbitol fatty acid
ester (polysorbate 20, polysorbate 60, polysorbate 80, poly-
oxyethylene sorbitan monolaurate, etc.), a polyoxyethylene
fatty acid ester (polyoxyl stearate 40, etc.), a sorbitan fatty
acid ester (sorbitan monooleate, sorbitan trioleate, sorbitan
monolaurate, sorbitan sesquioleate, etc.), self-emulsifica-
tion-type glycerol monostearate, glycerol monostearate, sor-
bitan monostearate, a sucrose fatty acid ester, macrogol 400,
lauromacrogol, polyoxyethylene lauryl ether sodium phos-
phate, polyoxyethylene oleyl ether phosphate, polyoxyeth-
ylene nonyl phenyl ether, polyoxyethylene octyl phenyl
ether, polyoxyethylene polyoxypropylene glycol (polyoxy-
ethylene (120) polyoxypropylene (40) glycol, polyoxyeth-
ylene (160) polyoxypropylene (30) glycol, polyoxyethylene
(20) polyoxypropylene (20) glycol, etc.), polyoxyethylene
polyoxypropylene decyl tetradecyl ether, alkyl allyl
polyether alcohol, polyoxyethylene cetyl ether, polyoxyeth-
ylene oleylamine, polyoxyethylene sorbitol beeswax,
diethanolamide laurate, stearyl alcohol, a dibasic acid diester
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(diethyl sebacate, etc.), squalane, cetanol, cetomacrogol
1000, etc.); a flavoring agent (peppermint oil, orange oil,
chamomile oil, spearmint oil, clove oil, turpentine oil, pine
oil, himalayan cedar oil, bergamot oil, eucalyptus oil, lav-
ender oil, rose oil, roman chamomile oil, Perubalsam,
d-camphor, dl-camphor, d-borneol, dl-borneol, dl-menthol,
1-menthol, geraniol, methyl salicylate, cinnamaldehyde,
piperonal, etc.), and a mixture of two or more kinds thereof.

The transdermal absorption preparation of this embodi-
ment can be produced by forming a rubber-based adhesive
layer on a support. It is preferable that the adhesive layer be
coated with a release liner until use in order to protect the
adhesive layer. A method for producing the transdermal
absorption preparation of this embodiment is not particularly
limited, and can be appropriately selected by those skilled in
the art.

For example, the transdermal absorption preparation of
this embodiment can be produced by a method that is
generally referred to as a hot melt method or a method that
is referred to as a solvent method.

According to the hot melt method, for example, a mixture
(base component) of imidafenacin, an additive, and a rub-
ber-based additive is thermally molten, and then applied to
a release film or a support to form an adhesive layer.
Subsequently, the adhesive layer formed is bonded to a
support or a release film to obtain a transdermal absorption
preparation.

According to the solvent method, for example, a mixture
of imidafenacin, an additive, and a rubber-based adhesive is
dissolved in an organic solvent such as methanol, ethanol,
ethyl acetate, chloroform, or hexane, and then spread on or
applied to a release film or a support. The solvent is then
removed by drying to form an adhesive layer. Subsequently,
the adhesive layer formed is bonded to a support or a release
film to obtain a transdermal absorption preparation.

The size or thickness of the adhesive layer is not particu-
larly limited and can be appropriately determined by those
skilled in the art.

A material for the support of the transdermal absorption
preparation of this embodiment is not particularly limited,
and can be appropriately selected by those skilled in the art.
For example, a stretchable or non-stretchable support may
be used. For example, it is selected from a fabric, a non-
woven fabric, polyurethane, polyester, polyvinyl acetate,
polyvinylidene chloride, polyethylene, polyethylene
terephthalate (PET), an aluminum sheet, and a composite
material thereof.

A material for the release film is not particularly limited
and can be appropriately selected by those skilled in the art.
Specific examples thereof may include a polyethylene film,
a PET film, and a polypropylene film that are coated with
silicon.

Imidafenacin has a selective antagonism of muscarine
receptors M3 and M1 in smooth muscles of the bladder, the
trachea, the gastrointestinal tracts, and the like. Therefore,
the transdermal absorption preparation of this embodiment
is useful as a preventive drug and/or a therapeutic drug for
pollakiuria and urinary incontinence accompanying overac-
tive bladder (OAB), asthma, chronic obstructive pulmonary
disease (COPD), irritable bowel syndrome (IBS), or the like.

A method of administering imidafenacin using the trans-
dermal absorption preparation of this embodiment is appro-
priately determined based on a disease to be prevented or
treated, or a state of a patient to be administered. For
example, the method may be an administration form of
applying the preparation twice a day or once a day. Alter-
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natively, the method may be an administration form of
applying the preparation before going to bed or before a
necessary situation.

An applied region is not particularly limited, and for
example, it is the back of the ear, the arms, the abdomen such
as the lower abdomen, the chest, the back, the waist, the hip,
or the legs such as the inside of the thighs and the calves.

In this embodiment, the amount of imidafenacin included
in the adhesive layer is not particularly limited, and is
determined based on a disease to be prevented or treated, the
size of the adhesive layer, an administration time, the blood
level of imidafenacin to be targeted, or the like. For example,
the amount of imidafenacin to be contained in one prepa-
ration or one time administration preparation may be about
0.1 mg to about 30 mg.

When the rubber-based adhesive layer of the transdermal
absorption preparation of this embodiment contains oleic
acid, capric acid, and crotamiton together with imidafenacin,
the transdermal absorbability of imidafenacin can be
enhanced. When the adhesive layer contains a carboxylic
acid having 2 to 10 carbon atoms, the transdermal absorb-
ability of imidafenacin can be further enhanced. When the
adhesive layer contains a fatty acid ester having 6 to 20
carbon atoms, the transdermal absorbability of imidafenacin
can be more enhanced.

In this manner, the transdermal absorbability of imi-
dafenacin can be enhanced. Therefore, according to the
transdermal absorption preparation of this embodiment, for
example, imidafenacin can be effectively absorbed in the
circulating blood through the skin. A side effect that may be
caused by a rapid increase of the blood level in oral
administration can also be avoided. Accordingly, the trans-
dermal absorption preparation of this embodiment is very
useful as preventive and/or therapeutic agents for pollakiuria
and urinary incontinence accompanying overactive bladder
(OAB), asthma, COPD, IBS, and the like.

EXAMPLES

Hereinafter, the present invention will be described in
detail. However, the transdermal absorption preparation of
the present invention is not limited to embodiments
described in Examples.

Example 1

37.5 g of chloroform was added to 0.5 g of 4-(2-methyl-
1-imidazolyl)-2,2-diphenylbutylamide weighted in advance,
and stirred for dissolution to obtain an imidafenacin solu-
tion. In the obtained imidafenacin solution, 3.71 g of sty-
rene-isoprene-styrene block copolymer, 4.0 g of hydroge-
nated rosin glycerol ester, 1.0 g of isopropyl myristate, 0.5
g of oleic acid, 0.09 g of capric acid, 0.1 g of crotamiton, and
0.1 g of lactic acid were dissolved while stirring to prepare
an adhesive layer liquid. The adhesive layer liquid was
spread over a polyester face of Scotchpak#9742 that was a
support with a baker-type applicator of which the thickness
scale was set to 10. The Scotchpak#5742 on which the
adhesive layer liquid was spread was dried at room tem-
perature for 15 minutes, and then dried in ISUZU BEST
DRYING of which the drying temperature was set to 60° C.
for about 15 minutes, to form an adhesive layer. A face
(adhesive surface) of the formed adhesive layer to come into
contact with the skin during use was coated with a fluorine
polymer face of Scotchpak#9742 to form a transdermal
absorption preparation.
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Example 2 and Comparative Examples 1 to 14

Transdermal absorption preparations in Example 2 and
Comparative Examples 1 to 14 were prepared in the same
manner as in Example 1 except that the ratios of components
to be contained were changed. The amounts of the compo-
nents contained in each of the adhesive layers in Examples
and Comparative Examples are shown in FIG. 1.

[Method for In Vitro Rat Skin Permeability Test]

The abdomen skin of a hairless rat was cut under ether
anesthesia, fat on the dermis side was removed, and the
abdomen skin was mounted on a lateral diffusion cell
(effective diffusion area: 0.95 cm?, cell volume: 3 mL). The
transdermal absorption preparation of each of Examples and
Comparative Examples was then stuck to the skin mounted
on the cell on the stratum corneum side. A 0.01 M phosphate
buffer solution (pH 7.4, containing 0.85% sodium chloride,
hereinafter also referred to as receptor liquid) was injected
in the cell positioned at the dermis side of the skin. A part
(500 pL) of receptor liquid was sampled with time. At each
time, the cell was charged with 500 L. of 0.01 M phosphate
buffer solution (pH 7.4, containing 0.85% sodium chloride).
The concentration of imidafenacin in the sampled receptor
liquid was measured under the following measurement
conditions through a high performance liquid chromatogra-
phy (HPLC) method.

(HPLC Conditions)

Injection volume; 20 pl.

Detector: UV absorption spectrophotometer (measurement
wavelength: 220 nm)

Column: Inertsil ODS-2, 4.6 mmx15 cm, 5 um, manufac-
tured by GL Sciences Inc.

Column temperature: 30° C.

Mobile phase: solution of 0.005 M sodium 1-octane sul-
fonate solution in diluted phosphoric acid (1—=100):acetoni-
trile (7:3)

Flow rate: about 1.0 m[./min (retention time of imidafena-
cin: about 7 min)

From the results of the measurements, the cumulative
drug permeability amount per square centimeter (ug/cm?) of
the preparation at each sampling point was calculated, and
a relationship between the time and the cumulative drug
permeability amount was plotted. After that, the correlation
line of the cumulative permeability amount was calculated
from the graph, and the inclination thereof was regarded as
a FLUX value that was a drug permeability rate. (FLUX:
amount of drug transdermally absorbed from 1 cm? of the
preparation per hour after applying)

The resulting FLUX values are shown in FIG. 2.

The FLUX value in Example 1 was 6.3 pug/cm*hour, and
the FLUX value in Example 2 was 5.3 pg/cm?/hour. Sven
the highest FLUX value in Comparative Examples was mere
4.3 pg/cm*/hour (Comparative Example 9).

The transdermal absorption preparations in Examples 1 to
2 exhibited high transdermal absorbability of imidafenacin
as compared with the transdermal absorption preparations in
Comparative Examples. In the transdermal absorption
preparation in Example 1 that contained lactic acid in
addition to oleic acid, capric acid, and crotamiton, the higher
transdermal absorbability than any other Examples was
confirmed.

INDUSTRIAL APPLICABILITY

The transdermal absorption preparation of the present
invention is useful as prevention and/or treatment for pol-
lakiuria and urinary incontinence accompanying overactive
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bladder (OAB), asthma, chronic obstructive pulmonary dis-
ease (COPD), irritable bowel syndrome (IBS), and the like.

The invention claimed is:

1. A transdermal absorption preparation comprising:

(1) a support, and

(2) a rubber-based adhesive layer comprising 4-(2-

methyl-1-imidazolyl)-2,2-diphenylbutylamide or a
pharmaceutically acceptable salt thereof, oleic acid,
capric acid and crotamiton, wherein

the rubber-based adhesive layer is formed on a surface of

the support, and

wherein the transdermal absorption preparation has a

FLUX value of at least 5.3 pg/cm*/hour.

2. The transdermal absorption preparation according to
claim 1, wherein the rubber-based adhesive layer further
comprises a carboxylic acid having 2 to 10 carbon atoms.

3. The transdermal absorption preparation according to
claim 2, wherein the carboxylic acid having 2 to 10 carbon
atoms is lactic acid.
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4. The transdermal absorption preparation according to
claim 1, wherein the rubber-based adhesive layer further
comprises a fatty acid ester having 6 to 20 carbon atoms.

5. The transdermal absorption preparation according to
claim 4, wherein the fatty acid ester having 6 to 20 carbon
atoms is isopropyl myristate.

6. The transdermal absorption preparation according to
claim 2, wherein the rubber-based adhesive layer further
comprises a fatty acid ester having 6 to 20 carbon atoms.

7. The transdermal absorption preparation according to
claim 3, wherein the rubber-based adhesive layer further
comprises a fatty acid ester having 6 to 20 carbon atoms.

8. The transdermal absorption preparation according to
claim 6, wherein the fatty acid ester having 6 to 20 carbon
atoms is isopropyl myristate.

9. The transdermal absorption preparation according to
claim 7, wherein the fatty acid ester having 6 to 20 carbon
atoms is isopropyl myristate.
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